12C P 1181 



(54) MANUFACTURE OF FERROELECTRIC LIQUID CRYSTAL PANEL 
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PURPOSE: To obtain the panel which has excellent bistability for a long period 
by holding the liquid crystal panel in a temperature range wherein ferroelectric 
liquid crystal has an isotropic phase, and no thermal denaturation is caused 
after the ferroelectric liquid crystal is injected. 

CONSTITUTION: The ferroelectric liquid crystal 6 is injected while heating be- 
tween two glass substrates 2 and 9. After the injection is completed, this panel 
is held within the temperature range wherein the ferroelectric liquid crystal 
6 has the isotropic phase and no thermal denaturation is caused. Threshold 
value characteristics are therefore improved. The holding time is preferable 
^3 hours. Consequently, ions in ferroelectric liquid crystal molecules nearby 
the surface of an orienting film are dispersed to reduce the uneven distribution 
of ions, asymmetry in threshold value is not generated even after the panel 
is left for a long period in one stable state of the ferroelectric liquid crystal 
molecules, and the panel having excellent stability for a long period is obtained. 
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PURPOSE: To obtain a small-sized, high(large)-output actuator device of simple 
system constitution which has extremely excellent fast response by using high 
molecule liquid crystal where mechanical energy is led out reversibly with 
an electric field and/or liquid crystal elastomer as a principal material for 
an output medium. 

CONSTITUTION: The liquid crystal actuator device 10 is provided while liquid 
crystal actuators 2A • 2D are sandwiched by five electrode plates 1A ■ IE, 
and the laminate structure of them is covered with an elastic insulating cover 
3 on the whole. The liquid crystal actuators 2A - 2D vary reversibly in elastic 
modulus principally in the laminating direction (vertically in figure) by applying 
and removing a voltage. Consequently, the high(large)-output liquid crystal 
actuator device of small-sized, simple constitution which have fast response 
is obtained. 
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PURPOSE: To obtain what is called a birefringence control type liquid crystal 
display element which makes a display by controlling birefringence by orienting 
liquid crystal molecules almost vertically when no voltage is applied, and vary- 
ing the orientation state of the liquid crystal molecules. 

CONSTITUTION: The display quality of the birefringence control type liquid 
crystal display element depends greatly upon the product And of the 
birefringence An of liquid crystal and the thickness (d) of a liquid crystal layer. 
In such a case, the range of proper And is 0.6 • 0.9/zm and in this range, both 
the height of a contrast ratio and the width of a visual field angle are obtained. 
Further, the sum (Rl + R-i of retardation values of two birefringent media 
needs to be set within a range of almost 120 • 560nm so as to maintain the 
contrast ratio and preclude a coloring phenomenon when the liquid crystal 
element is observed slantingly. Consequently, the bright liquid crystal display 
element which has the high contrast ratio even when observed slantingly over 
a wide range can be realized. 
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